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PROBLEM TO BE SOLVED: To reduce the time required to lift a 
levitation, improve the levitation rigidity and the stability of the levitation 
system and, further, improve a restoration force applied to the levitation 
in its horizontal direction and the rigidity of the restoration force. 
SOLUTION: In order to form the electrodes of a stator 10, a plurality of 
electrode groups, which are respectively composed of a plurality of 
electrodes arranged alternately are formed on an insulating substrate. A 
controller 40 which generates a control voltage by which a levitation 20 
is lifted stably is provided. The gap between the stator and the levitation 
is detected by displacement sensors 31-34 and fed back to the 
controller. The control voltage generated by the controller and a 
constant DC voltage are alternately applied to the electrodes and many 
boundaries between the electrodes to which different voltages ate 
applied are formed. 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] In the electrostatic levitation device which surfaces the surfacing object which consists of a dielectric 
or an insulator using electrostatic force (a) The stator which two or more electrode groups are formed on an 
insulating substrate, and is formed from two or more electrodes with which this each electrode group is 
stationed by turns, (b) The displacement sensor which detects the gap of the surfacing object which counters 
this stator, and the (c) aforementioned stator and said surfacing object, (d) It has the controller which generates 
the control voltage for carrying out stable surfacing of said surfacing object, (e) Electrostatic levitation device of 
the surfacing object which consists of a dielectric characterized by impressing by turns the control voltage made 
from said controller based on the surfacing location of said surfacing object detected using said displacement 
sensor, and fixed direct current voltage to each of said electrode group's electrode, or an insulator. 
[Claim 2] Two or more electrodes which form said each electrode group in the electrostatic levitation device of 
the surfacing object which consists of a dielectric and an insulator according to claim 1 are the electrostatic 
levitation devices of the surfacing object which consists of a dielectric characterized by the area differing 
mutually, or an insulator. 

[Claim 3] Two or more electrodes which form said each electrode group in the electrostatic levitation device of 
the surfacing object which consists of a dielectric and an insulator according to claim 1 are the electrostatic 
levitation devices of the surfacing object which consists of a dielectric characterized by the area being mutually 
the same, or an insulator. 

[Claim 4] The electrostatic levitation device of the surfacing object which becomes two or more electrodes 
which form said each electrode group from the dielectric characterized by impressing by turns the control 
voltage made based on the surfacing location of said surfacing object, and a zero bolt, or an insulator in the 
electrostatic levitation device of the surfacing object which consists of a dielectric and an insulator according to 
claim 1. 

[Claim 5] The electrostatic levitation device of the surfacing object which consists of a dielectric characterized 
by choosing the polarity of the control voltage made based on the surfacing location of said surfacing object in 
the electrostatic levitation device of the surfacing object which consists of a dielectric and an insulator 
according to claim 1 so that the potential of said surfacing object may serve as a zero bolt, or an insulator. 
[Claim 6] The electrostatic levitation device of the surfacing object with which the area which forms each of said 
electrode group becomes two or more same electrodes mutually from the dielectric characterized by to impress 
by turns the control voltage made based on the surfacing location of said surfacing object, and this control 
voltage and the electrical potential difference which has the same absolute value of antipole nature, and for the 
potential of a surfacing object to serve as a zero bolt, or an insulator in the electrostatic levitation device of the 
surfacing object which consists of a dielectric and an insulator according to claim 3. 
[Claim 7] It is the electrostatic levitation device of the surfacing object which consists of a dielectric 
characterized by said surfacing object being a plate of a dielectric or an insulator in the electrostatic levitation 
device of the surfacing object which consists of a dielectric and an insulator according to claim 1, or an 
insulator. 

[Claim 8] It is the electrostatic levitation device of the surfacing object which consists of a dielectric 
characterized by said surfacing object being a glass plate in the electrostatic levitation device of the surfacing 
object which consists of a dielectric and an insulator according to claim 7, or an insulator. 
[Claim 9] It is the electrostatic levitation device of the surfacing object which consists of a dielectric 
characterized by said surfacing object being a ceramic plate in the electrostatic levitation device of the 
surfacing object which consists of a dielectric and an insulator according to claim 7, or an insulator. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

;oooi] 

[Field of the Invention] This invention relates to the electrostatic levitation device which surfaces completely a 
surfacing object, especially the surfacing object which consists of the dielectric and insulator like glass or the 
ceramics by non-contact from a perimeter environment using electrostatic force. 
]0002] 

[Description of the Prior Art] as the technique of such [ conventionally ] a field — reference "electrostatic 
surfacing of a 8 inch silicon wafer", the Institute of Electrostatics lecture collected works, and pp.141- there 
were some which are indicated by 144 and 1995. Drawing. .7 is the top view of the electrode surface of the stator 
of this conventional electrostatic levitation device. 

[0003] In this drawing, in 910, a stator, and 91 1-914 show an electrode and 991-994 show the hole for 
displacement sensors. A stator 910 consists of an insulating substrate, and on it, the electrodes 91 1-914 of four 
conductors are formed equally, and it forms one ring. The outer diameter of this ring is equal to a stator 910 and 
the outer diameter of the surfacing object (silicon wafer) which counters. Moreover, in order to detect the 
location and posture of a surfacing object, the holes 991-994 for displacement sensors are established in 
electrodes 91 1-914, and a displacement sensor is arranged respectively in these holes 991-994 for displacement 
sensors. 

[0004] In such a conventional electrostatic surfacing system, stable surfacing of the surfacing object is carried 
out by controlling actively the applied voltage to electrodes 91 1-914 based on the location and posture of a 
surfacing object (silicon wafer) which were detected using the displacement sensor. Moreover, conventionally, in 
order to maintain the potential of a surfacing object at a zero bolt, an electrode 91 1 and an electrode 913 are 
Forward electrical potential differences, and are controlling the electrode 912 and the electrode 914 by the 
negative electrical potential difference. 

[0005] In addition, it explains briefly, referring to draw ing 8 about the behavior of the charge of the electric field 
First formed when surfacing a conductor and a semi-conductor like a silicon wafer using the electrode structure 
in the conventional electrostatic levitation device, and when surfacing the dielectric and insulator like glass or 
the ceramics, or a surfacing body surface, and the electrostatic surfacing force generated with the charge, 
before explaining the concept of the stator electrode structure concerning this invention. 

[0006] Moreover, when the surfacing object of a dielectric or an insulator shifts horizontally from the location 
just under an electrode, the stability which acts horizontally is explained, referring to drawing 9 . Next, the 
concept of the stator electrode structure of having been suitable for electrostatic surfacing of a dielectric or an 
insulator concerning this invention is explained, referring to drawin g 10 . In dr awin g 8 - drawin g 10 , 91 1, 912, 
915-918 show an electrode. It is indicated among them that the electrode in the conventional electrostatic 
levitation device mentioned electrodes 911 and 912 above. The electrostatic force which acts between drawing 
8 , the electrode in drawi ng 10 , and a surfacing object shows only the perpendicular direction component of a 
surfacing object. Moreover, in drawin g 9 , the stability in the horizontal direction of a surfacing object is a 
horizontal component of electrostatic force which acts between an electrode and a surfacing object. 
[0007] First, the case where a conductor and a semi-conductor like a silicon wafer are risen to surface using the 
conventional electrostatic levitation device is explained. If a surfacing gap starts control of the applied voltage to 
an electrode when sufficiently small compared with the area of the part to which the surfacing object has lapped 
with the electrode, electrical-potential-difference +V will be impressed to an electrode 911, electrical-potential- 
difference-V will be impressed to an electrode 912, and electric field and charge distribution as shown in drawing 
8 (a) will be formed. That is, since a charge can move freely in a conductor or a semi-conductor, immediately 
after impressing an electrical potential difference to an electrode 91 1 and an electrode 912, in the Ath page of 
the surfacing object which positive charge counters with the electrode 911, negative charge includes an 
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electrode 911 all over the fr^J^ace of an electrode and the surfacing <^^^t A respectively (a charge forward in 
:he Ath page of the surfacing object with which negative charge counters an electrode 912 with the electrode 
312), and appears in an instant at it. 

$008] thereby, electric field uniformly strong against the gap between an electrode and the surfacing object A 
: orm — having — a surfacing object — the whole of the front face — crossing — per unit area — **** — the 
surfacing force of the same magnitude is received, and it will rise to surface at the same time an electrical 
Dotential difference is impressed to an electrode. Next, since neither a dielectric nor an insulator is conductors if 
an electrical potential difference is impressed to an electrode when rising to surface the surfacing object B 
/vhich consists of the dielectric and insulator like glass or the ceramics with the conventional electrode 
structure, it will polarize and electric field and charge distribution as shown in drawjngj} (b) are formed. At this 
:ime ? the force which facing up and the downward force acted on the interface of the surfacing object B, among 
:hose lengthened the downward force from the upward force turns into surfacing force. 

0009] in addition — although the electric field which in the case of a dielectric or an insulator it will boil if the 
surfacing object B impresses an electrical potential difference to an electrode and by which it is formed more in 
t are strong near the boundary of an electrode 91 1 and an electrode 912 — from a boundary — a long distance 
— be alike and hang — steps — it becomes weak. So, near a boundary, much polarization happens, the 
surfacing force becomes strong, and since electric field are weak, the surfacing force also becomes [ polarization 
generating ] weak in ** in a place distant from a boundary. 

"001 0] Moreover, near bordering, it enters from the top face of the surfacing object B, and the line of electric 
Force which comes out from the top face of the surfacing object B exists, in this part, only the upward force will 
work on the surfacing object B, and the strong surfacing force will be acquired. Furthermore, although a 
dielectric and an insulator are early polarized near a boundary since electric field are strong, in a distant place, 
polarization delay becomes large. By that cause, in a place distant from a boundary, the surfacing force will 
increase from near a boundary gradually over long duration. Moreover, since electric field strong near a boundary 
are formed, induction of the dipole is carried out to the surfacing object B, and an electrostatic suction force 
strong between it and the dipole made on an electrode occurs. 

[001 1] In addition, it is as follows if the case of a high resistor where it has feeble conductivity like sheet glass is 
explained. Since the electric field near [ inter-electrode ] a boundary are strong in a high resistor, charges 
gather for the part of the surfacing object B which counters near [ this ] a boundary early, but since field 
strength is small, and charges gather, a place distant from a boundary takes considerable time amount. That is, 
although the surfacing force increases quickly near a boundary when an electrical potential difference is 
impressed to an electrode 91 1 and an electrode 912, in a place distant from a boundary, the surfacing force will 
increase gradually over long duration. 

[0012] Next, the stability in the horizontal direction of a surfacing object is explained. The stability to which the 
surfacing object A acts on the surfacing object A in the case of a conductor or a semi-conductor makes the 
edge effect the principle. However, in the case of a dielectric or an insulator, the stability by the edge effect is 
very small, and the surfacing object B can explain as follows. As the surfacing object C of a dielectric or an 
insulator shows drawjngj) , when it shifts horizontally from the location just under an electrode, the charge part 
blanket-like voice guided when the surfacing object C surfaced in the location just under an electrode does not 
have **** straw immediately because of the high resistivity of the dielectric relaxation phenomenon of the 
surfacing object C, or a surfacing object, even if the surfacing object C shifts horizontally. Thereby, near a 
boundary, as shown in drawing 9 , stability acts. Since there are more amounts of charges guided near [ that ] 
the boundary among Haruka than the amount of charges guided near the edge of the surfacing object C as for 
the stability near [ this ] a boundary, it is larger than the stability which acts near the edge of the surfacing 
object C for whether your being Haruka. 

[0013] Thus, in order to cross all over the surfacing object C, and to acquire the strong surfacing force and to 
make the surfacing force increase quickly, it turns out that what is necessary is just to make many inter- 
electrode boundaries where a different electrical potential difference is impressed. That is, as shown in d rawin g 
10 , by forming many electrodes on a stator and impressing forward and a negative (or forward, zero, negative 
and zero) electrical potential difference to the electrode by turns, it can cross all over the surfacing object D, 
strong electric field can be generated, and the surfacing object D can be surfaced quickly. Moreover, it cannot 
be overemphasized that the stability and rigidity in the horizontal direction of the surfacing object D can be 
made to increase by this. 
[0014] 

[Problem(s) to be Solved by the Invention] Since it had the electrode structure which consists of four 
electrodes as were described above, and the conventional electrostatic levitation device was shown in drawing 
7 , only four inter-electrode boundaries had the trouble that surfacing time amount (time amount until a 
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surfacing object surfaces fro^^Bntrol initiation is called surfacing time ^Ant) became long, when there was 
and the dielectric and insulatoFlike glass or the ceramics were surfaced. 

!0015] According to the experiment, the time amount for about 2 minutes was taken to impress the electrical 
potential difference of **1.5kV to an electrode, and to surface a glass plate with a diameter [ of 100mm ], and a 
ihickness of 0.7mm from initial gap 0.35mm to target gap 0.3mm at first, under the environment of the 
:emperature of 20 degrees C, and 45% of humidity RH. Moreover, there was a trouble that the time lag of the 
charge which appears in the front face of the surfacing object over the change of applied voltage to an electrode 
/vas large, therefore a surfacing system tends to become unstable, and surfacing rigidity became low. 
[0016] Furthermore, since the horizontal stability which acts on a surfacing object was also small when a 
surfacing object shifted horizontally from the location just under an electrode, this electrostatic levitation device 
/vas attached in transport devices, such as a robot, when conveying a surfacing object in the condition of having 
nsen to surface, a bearer rate could not be gathered but neither conveyance effectiveness nor the dependability 
Df carrier system was able to be raised. Then, it can raise surfacing rigidity and the surfacing stability of a 
system, and aims at offering the electrostatic levitation device of the surfacing object which moreover consists 
Df the stability which acts on the horizontal direction of a surfacing object, a dielectric which can raise the 
ngidity, or an insulator while this invention removes the above-mentioned trouble, surfaces a surfacing object 
quickly and shortens surfacing time amount. 
[0017] 

[Means for Solving the Problem] In the electrostatic levitation device which surfaces the surfacing object which 
consists of (1) dielectric or an insulator using electrostatic force in order that this invention may attain the 
above-mentioned purpose The stator which two or more electrode groups are formed on an insulating substrate, 
and is formed from two or more electrodes with which each of that electrode group is stationed by turns, The 
displacement sensor which detects the gap of the surfacing object which counters this stator, and said stator 
and said surfacing object, It has the controller which generates the control voltage for carrying out stable 
surfacing of said surfacing object, and is made to impress by turns the control voltage and fixed direct current 
s/oltage which were made from said controller based on the surfacing location of said surfacing object detected 
using said displacement sensor to each of said electrode group's electrode. 

[0018] (2) Make it two or more electrodes which form each electrode group differ in the area mutually in the 
electrostatic levitation device of the surfacing object which consists of the dielectric and insulator of the above- 
mentioned (1) publication. 

(3) two or more electrodes which form each electrode group in the electrostatic levitation device of the 
surfacing object which consists of the dielectric and insulator of the above-mentioned (1) publication — the 
area — mutual — the same — making . 

[0019] (4) Make it impress by turns the control voltage made based on the location of a surfacing object, and a 
zero bolt to two or more electrodes which form each electrode group in the electrostatic levitation device of the 
surfacing object which consists of the dielectric and insulator of the above-mentioned (1) publication. 
(5) In the electrostatic levitation device of the surfacing object which consists of the dielectric and insulator of 
the above-mentioned (1) publication, choose the polarity of the control voltage made based on the location of a 
surfacing object so that the potential of a surfacing object may serve as a zero bolt. 

[0020] (6) The electrical potential difference which has the absolute value with the area same [ the control 
voltage made mutually based on the location of a surfacing object in two or more same electrodes, its control 
voltage, and antipole nature ] which forms each electrode group is impressed by turns, and make it the potential 
of a surfacing object serve as a zero bolt in the electrostatic levitation device of the surfacing object which 
consists of the dielectric and insulator of the above-mentioned (3) publication. 

[0021] (7) In the electrostatic levitation device of the surfacing object which consists of the dielectric and 
insulator of the above-mentioned (1) publication, said surfacing object is a plate. 

(8) In the electrostatic levitation device of the surfacing object which consists of the dielectric and insulator of 
the above-mentioned (7) publication, a surfacing object is a glass plate. 

(9) In the electrostatic levitation device of the surfacing object which consists of the dielectric and insulator of 
the above-mentioned (7) publication, a surfacing object is a ceramic plate. 

[0022] According to this invention, many electrodes are formed on a stator. To the electrode Thus, control 
voltage and fixed direct current voltage (a zero bolt is included), Or by impressing by turns control voltage, its 
control voltage, and the electrical potential difference that has the same absolute value of antipole nature While 
make many inter-electrode boundaries where the electrical potential difference of a different value is impressed, 
and cross all over a surfacing object (a dielectric and insulator), strong electric field are generated, a surfacing 
object is surfaced quickly and surfacing time amount is shortened, surfacing rigidity and the surfacing stability of 
a system can be raised. Moreover, the stability which acts on the horizontal direction of a surfacing object, and 
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ts rigidity can be raised. 
[0023] 

[Embodiment of the Invention] Hereafter, it explains to a detail, referring to a drawing about the gestalt of 
Dperation of this invention. Drawing 1 is the outline block diagram of the electrostatic levitation device of the 
surfacing object which consists of a dielectric in which the 1st example of this invention is shown, or an 
nsulator, and ^rawjng 2 shows the electrode structure of a stator and wiring in the electrostatic levitation 
device. 

[0024] In d rawin g 1 , the surfacing object which consists of a dielectric with which 10 counters with a stator and 
20 counters with this stator 10, or an insulator, and 31-34 show a displacement sensor, and 40 shows the 
controller. As drawing 1 and drawing 2 show, the electrodes 1 1 a— 1 1 d for giving the surfacing force to the 
surfacing object 20 which a stator 10 consists of an insulating substrate and consists of a dielectric or an 
nsulator on it, 12a-12d, 13a-13d, and 14a-14d are formed. 

[0025] These electrodes are divided into four groups who have the same configuration, and are equally arranged 
3n the stator 10. That is, Electrodes 11a-11d form one electrode group (let this be the electrode group 1). 
Electrodes 13a~13d form one electrode group (let this be the electrode group 3), and Electrodes 14a-14d form 
[ Electrodes 12a-12d ] one electrode group (let this be the electrode group 4) for one electrode group (let this 
De the electrode group 2). 

[0026] Each of this electrode group consists of four electrodes, the shape of a rectangle in which an inside 
electrode has the shape of a rectangle and the three remaining electrodes have rectangle-like hollow most 
among that electrode is carried out, and, as for those four electrodes, area is equal mutually. Moreover, the die 
length of the long side of a rectangle-like electrode and a shorter side formed with the electrodes 11a, 12a, 13a, 
and 14a in each electrode group arranged most outside is equal to the long side of the surfacing object 20, and 
the die length of a shorter side. 

[0027] In addition, it connects mutually every other piece (refer to the dotted line of drawing 2 ), and the 
electrode which forms each electrode group forms the electrode of two groups. That is, if the electrode group 1 
is taken for an example, it connects mutually with the rear face and electrode 11a and electrode 11c form the 
slectrode (let this be the electrode group's 1 1-set electrode) of one group, and electrode 11b and 1 1d of 
electrodes of each other will be connected with the rear face, and they will form the electrode (let this be the 
electrode group's 1 2-set electrode) of one group. The same is said of the electrode groups 2, 3, and 4. 
[0028] The control voltage from a controller 40 is impressed to the electrode of one group among the electrodes 
of two groups which form each electrode group, and a zero bolt is always impressed to the electrode of the 
group which is one more, that is, — the electrode group's 1 1-set electrode (electrodes 11a and 11c) — control 
voltage V1 — control voltage V3 is impressed to the electrode group's 3 1-set electrode (electrodes 13a and 
13c), and control voltage V4 is impressed to the electrode group's 4 1-set electrode (electrodes 14a and 14c) 
for control voltage V2 at the electrode group's 2 1-set electrode (electrodes 12a and 12c). 

[0029] And the electrical potential difference of a zero bolt is always impressed to the electrode group's 1 2-set 
electrode (electrodes 1 1 b and 1 1 d), the electrode group's 2 2-set electrode (electrodes 1 2b and 1 2d), the 
electrode group's 3 2-set electrode (electrodes 13b and 13d), and the electrode group's 4 2-set electrode 
'electrodes 14b and 14d). In addition, to 11d, 12d, 13d, and each electrode group's 14d arranged most inside, the 
holes 91-94 for displacement sensors for detecting the surfacing location of the surfacing object 20 are open. 
[0030] Moreover, the electrical potential difference to the above-mentioned electrode lets a through hole (with 
no illustration) pass, and supplies it from a rear face. In all the examples after this, the electrical potential 
difference to an electrode is supplied from a rear face through a through hole like this 1st example. Next, what is 
necessary is just to control actively the applied voltage V1, V2, V3, and V4 to an electrode, in order to carry out 
stable surfacing of the surfacing object 20. That is, the location and posture of the surfacing object 20 are 
detected using displacement sensors 31-34. The control voltage V1, V2, V3, and V4 for carrying out stable 
surfacing of the surfacing object 20 with a controller 40 based on this detected signal is made. The electrode 
group's 1 1-set electrode (1 1a and 1 1c), Stable surfacing of the surfacing object 20 can be carried out by being 
impressed by the electrode group's 2 1-set electrode (electrodes 12a and 12c), the electrode group's 3 1-set 
electrode (13a and 13c), and the electrode group's 4 1-set electrode (electrodes 14a and 14c). 
[0031] Thus, in the 1st example, when surfacing dielectrics and insulators, such as rectangle-like glass and 
ceramics, by arranging by turns the electrode with which control voltage is impressed, and the electrode with 
which a zero bolt is impressed, and forming many inter-electrode boundaries, time amount until it rises to 
surface from control initiation can be shortened. Moreover, the stability in the horizontal direction of the 
surfacing stability of a system, surfacing rigidity, and a surfacing object and its rigidity can be raised. 
[0032] It checked conducting a surfacing experiment of the glass plate of horizontal x length x thickness 
(100mmx100mmx0.7mm) under the boundary of the temperature of 20 degrees C, and 45% of humidity RH, and 
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0^P- 35mm to target gap 0.3mm in small at^^^l second after control initiation by 
3-mentioned stator 10. In this experiment, the applied voltage of the beginning to 



-ising to surface from initial 
sxperiment, using the above- 

sach electrode group's 1-set electrode is 3kV f and impressed the zero bolt to each electrode group's 2-set 
electrode. 

.0033] Next, the 2nd example of this invention is explained. Drawing 3 shows the electrode structure of the 
stator of the electrostatic levitation device of a surfacing object and wiring which consist of a dielectric in which 
the 2nd example of this invention is shown, or an insulator. In this drawing, in 110, an electrode is shown a 
stator, 111a-111j, 112a-112f, 113a-113j, and 114a-114f, and 191-194 show the hole for displacement sensors. 
$034] The strip electrodes 111a-111j, 1 12-1 1 2f , 113a-113j, and 114a-114f, like the 1st example, it is divided 
hto four groups and formed on the stator 1 1 0 which consists of an insulating substrate. That is, Electrodes 
1 1 1 a— 1 1 1j form the electrode group 1, Electrodes 1 13a-1 13j form the electrode group 3, and Electrodes 1 14a- 
114f form [ Electrodes 112a-112f ] the electrode group 4 for the electrode group 2. The electrode group 1 is 
doing the same configuration as the electrode group 3, and the electrode group 2 is doing the same configuration 
as the electrode group 4. 

.0035] The die length of the long side of a rectangle-like electrode and a shorter side formed of these four 
slectrode groups is equal respectively with the long side of a surfacing object, and the die length of a shorter 
side. In addition, the area is equal, and it connects mutually every other piece (refer to the dotted line of drawing 
3 ), and the electrode of a large number which form the same electrode group forms the electrode of two groups. 

$036] That is, if the electrode group 1 is taken for an example, it connects mutually with the rear face and 
Electrodes 111a, 111c, 111e, 111g, and 111i form the electrode group's 1 1-set electrode, and the electrodes 
111b, 1 1 1d, 1 1 1f, 1 1 1h, and 1 1 1 j of each other will be connected with the rear face, and they will form the 
slectrode group's 1 2-set electrode. The same is said of the electrode groups 2, 3, and 4. 

.0037] In addition, the control voltage from a controller is impressed to the electrode of one group like the 1st 
example among the electrodes of two groups which form each electrode group, and a zero bolt is always 
mpressed to the electrode of the group which is one more, that is, the electrode group's 1 1-set electrode 
[Electrodes 111a, 111c, and 1 1 1 e — ) 1 1 1 g and 1 1 1 i — control voltage V1 — the electrode group's 2 1 -set 
slectrode (electrode 112b — ) Control voltage V3 is impressed to the electrode group's 3 1-set electrode 
[electrodes 113b, 113d, 113f, 113h, and 113j), and control voltage V4 is impressed to the electrode group's 4 1- 
set electrode (electrodes 1 1 4a, 11 3c, and 1 1 3e) for control voltage V2 at 11 2d and 1 1 2f. 

0038] And the electrode group's 1 2-set electrode (electrodes 1 1 1b, 1 1 1d, 1 1 1f, 1 1 1h, and 111j), The electrode 
group's 2 2-set electrode (electrodes 1 12a, 1 12c, and 1 12e), The electrical potential difference of a zero bolt is 
always impressed to the electrode group's 3 2-set electrode (electrodes 113a, 113c, 113e, 113g, and 113i), and 
the electrode group's 4 2-set electrode (electrodes 114b, 114d, and 114f). 

.0039] thus, the surfacing object which is made to form many inter-electrode boundaries and consists of 
-ectangle-Iike a dielectric and an insulator by arranging in a single tier the strip electrode which is a simple 
configuration in the 2nd example, and impressing control voltage and a zero bolt to the electrode by turns — a 
short time — stability — it is made to rise to surface highly Moreover, when the electrode which forms the 
slectrode group 2 and the electrode group 4 arranges the stability in a longitudinal direction (longitudinal 
direction in drawing 3 ), and its rigidity in a lengthwise direction, he is trying to raise the stability in a lengthwise 
direction (the vertical direction in drawing 3 ), and its rigidity by arranging in a longitudinal direction the electrode 
/vhich forms the electrode group 1 and the electrode group 3. 

!0040] Next, the 3rd example of this invention is explained. Drawing 4 is drawing showing the electrode structure 
of the stator of the electrostatic levitation device of the surfacing object which consists of a dielectric in which 
the 3rd example of this invention is shown, or an insulator. In drawing 4 210 A stator, 211-214, 211aa-211ae, 
211ba-211be, 211ca-211ce, 212aa-212ae, 212ba-212be, 212ca-212ce, 213aa-213ae, 213ba-213be, 213ca- 
213ce, 214aa-214ae, 214ba-214be, and 214ca-214ce show an electrode, and 291-294 show the hole for 
displacement sensors. 

;0041] Electrode 211aa-211ae, 211ba-211be, and 211ca-211ce are mutually connected with the rear face, and 
control voltage V1 (with no illustration) is supplied. Electrode 212aa-212ae, 212ba-212be, and 212ca-212ce are 
mutually connected with the rear face, and control voltage V2 (with no illustration) is supplied. Electrode 213aa- 
213ae, 213ba-213be, and 213ca-213ce are mutually connected with the rear face, and control voltage V3 (with 
no illustration) is supplied. Electrode 214aa-214ae, 214ba-214be, and 214ca-214ce are mutually connected with 
the rear face, and control voltage V4 (with no illustration) is supplied. 

.0042] Furthermore, a zero bolt is always supplied to the grid-like electrodes 21 1-214. In addition, the gross area 
of the electrode with which the same control voltage in each electrode group is impressed is equal to the area of 
the electrode with which a zero bolt is impressed. A rectangular dielectric and a rectangular insulator are 
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surfaced with sufficient stabil^^br a short time using this stator 210 bv^^fctrolling actively control voltage V1, 
V3, and V4. 

!0043] Next, the 4th example of this invention is explained. Drawin g 5 is drawing showing the electrode structure 
Df the stator of the electrostatic levitation device of a surfacing object and wiring which consist of a dielectric in 
which the 4th example of this invention is shown, or an insulator. In this drawing, in 310, an electrode is shown a 
stator, 311a-311d, 312a-312d, 313a-313d, and 314a-314d, and 391-394 show the hole for displacement sensors. 

[0044] In this 4th example, the disk of a dielectric like the glass of a circle configuration or the ceramics as a 
surfacing object or an insulator is used. Then, if it removes having made into the form corresponding to the 
circle configuration of a surfacing object structure of the electrode currently formed on the stator 310, the 
fundamental concept of the structure is the same as that of the stator 10 (refer to drawing_2 ) of the 1st 
sxample. That is, an electrode is divided into four groups, and the electrode which forms each of that group is 
wired as shown in drawing 5 , and it forms the electrode of two groups. 

[0045] A zero bolt is always impressed to the electrode of one group among the electrodes of these two groups, 
and control voltage is impressed to the electrode of the one remaining groups. In addition, the electrode which 
Forms each group is a flabellate form, and the area is equal. Moreover, the outer diameter of the circle formed 
with each electrode group's electrodes 311a, 312a, 313a, and 314a arranged most outside is equal to the outer 
diameter of a surfacing object. 

[0046] In addition, although the electrostatic force given to a surfacing object was controlled by four on a 
surfacing object in order to carry out stable surfacing of the plate on space in the 4th example from the 1 st 
above-mentioned example, this is the case where redundancy is given and it is enough as it just to control 
electrostatic force by three places of the minimum [ carry out / stable surfacing of the surfacing object ]. 
Drawing 6 is drawing showing the electrode structure of the stator of the electrostatic levitation device of a 
surfacing object and wiring which consist of a dielectric in which the 5th example of this invention is shown, or 
an insulator. 

[0047] In drawing _6 , in 410, an electrode is shown a stator, 41 1a-41 1d, 412a-412d, and 413a-413d, and 491-493 
show the hole for displacement sensors. Since what is necessary is just to control the surfacing force by the 
three minimum places on a surfacing object in order to carry out stable surfacing of the surfacing object in this 
5th example, if it removes having made the electrode into three groups from four groups of the 4th example 
(refer to drawing 5 ), that structure and the fundamental concept of wiring are the same as that of the 4th 
example. 

[0048] The disk of the dielectric of a circle configuration or an insulator can be surfaced with sufficient stability 
for a short time by controlling actively the control voltage impressed to the electrode of a stator using this 
stator 410. In addition, in the 4th above-mentioned example and the 5th above-mentioned example, it cannot be 
overemphasized that the configuration of the electrode currently formed on the stator can be made into the 
configuration based on the meaning of the 2nd example and the 3rd example. 

[0049] Moreover, although the surfacing object which consists of the dielectric and insulator of the shape of a 
circle configuration or a rectangle as a surfacing object was used in the 1 st above-mentioned example - the 5th 
example, when what has the other configuration devises electrode structure based on the meaning of this 
invention, it cannot be overemphasized that the stability which can be set horizontally [ surface a surfacing 
object for a short time, and ] can be made to increase. 

[0050] Furthermore, although the case where surfacing objects were a dielectric and an insulator was illustrated 
in the 1st above-mentioned example - the 5th example, this invention can be applied also when various things, 
such as a conductor and a semi-conductor, are used as a surfacing object. In addition, in the 1 st above- 
mentioned example - the 5th example, it cannot be overemphasized that the fixed electrical potential difference 
which is not a zero bolt can be impressed to the electrode with which a zero bolt is always impressed. 
[0051] Moreover, what is necessary is just to use the polarity of the two remaining control voltage and antipole 
nature which have the same polarity as a polarity of two control voltage in the 1 st above-mentioned example - 
the 4th example among the control voltage V1, V2, V3, and V4 impressed to an electrode to maintain the 
potential of a surfacing object (especially a conductor and a semi-conductor) in a zero bolt. For example, 
forward can be taken as a polarity of control voltage V1 and V3, and it can take negative as a polarity of control 
voltage V2 and V4. In this case, when a surfacing object surfaces about a fixed gap just under a stator, the 
potential of a surfacing object can be maintained at a zero bolt. 

[0052] Furthermore, in the 1st above-mentioned example - the 5th example, control voltage and the electrical 
potential difference of antipole nature can be impressed to the electrode with which a zero bolt is always 
impressed. That is, when it explains by referring to the 1 st example ( draw ing 2 ) of this invention, in the 
electrode group's 1 2-set electrode (electrodes 11b and 11d), it is control voltage. - V1 In the electrode group's 
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2 2-set electrode (electrod^^Bb and 12d), it is control voltage. - Abo^^K, it is control voltage in the 
electrode group's 3 2-set electrode (electrodes 13b and 13d). - In the electrode group's 4 2-set electrode 
'electrodes 14b and 14d), it is control voltage about V3. - V4 can be impressed. By this, the potential of a 
surfacing object will maintain a zero bolt. The same is said of the 2nd example of this invention - the 5th 
example. 

[0053] In addition, in the 1 st above-mentioned example - the 5th example, it cannot be overemphasized that the 
form of the electrode which forms each group can be changed based on the meaning of this invention, and the 
number of electrodes can be fluctuated. Moreover, although the case where the area of the electrode which 
Forms each group was mutually equal was illustrated in the 1st, 2, 4, and 5 above-mentioned example, it may be 
made to make it a different area. 

[0054] Furthermore, although the case where the area of the electrode with which control voltage is impressed 
in each group, and the electrode with which a zero bolt is always impressed was equal was illustrated in the 3rd 
example of the above, it cannot be overemphasized that it can be made a different area. This invention is not 
limited to the above-mentioned example, and based on the meaning of this invention, various deformation is 
possible for it and it does not eliminate them from the range of this invention. 
[0055] 

[Effect of the Invention] As mentioned above, according to this invention, the following effectiveness can be 
done so as explained to the detail. By forming many electrodes on a stator and impressing control voltage and a 
zero bolt to the electrode by turns, many inter-electrode boundaries where a different electrical potential 
difference is impressed can be formed, it can cross all over a surfacing object (a dielectric especially like glass 
or the ceramics, and insulator), and strong electric field can be generated. 

[0056] Thereby, while it is possible to surface a surfacing object for a short time, surfacing rigidity and the 
surfacing stability of a system can be raised. Moreover, a surfacing object can make the stability which acts on a 
surfacing object, and its rigidity increase by making many inter-electrode boundaries in this way, when [ that ] it 
shifts horizontally. 

[0057] Non-contact support of the surfacing object by electrostatic force can be performed with a sufficient 
controllability thereby more exactly. Moreover, where a glass plate etc. is surfaced by electrostatic force using 
transport devices, such as a robot, when conveying, it is possible to make it rise to surface for a short time, 
since the stability which can be set still more horizontally, and its rigidity can be raised, a bearer rate can be 
gathered and the effectiveness and reliability of carrier system can be raised. 

[0058] Thus, to say nothing of a conductor or a semi-conductor, this invention can be used for the electrostatic 
levitation device of a dielectric or an insulator, a transport device, etc. in fields, such as an optical instrument, 
and a liquid crystal display production process, the semi-conductor manufacturing industry, the precision 
machinery industry. 



[Translation done.] 
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m 1 Si^'H 2 -Cm-T J; -5 &c . a^F- 1 0 ttt&fS&&#> 6 
<C0. *©±tC8W*1»|6IW*Efl»6tt*»±flE2 0K# 
i^£-^x.-2>fc«6©mSl 1 a~ 1 1 d. 12a~12 
d. 13a~13d. 14a-l 4d*iM?ntl,> 

So 

[0025] cftb<DmmixfflcffiK.&m?2>4-o(Dy 
jiz-ytc^tirajg-T-i o©±tc^ii?tcieg$nri» 
5. o$ o . sa i i a ~ 1 1 d an -5®siy;i/- 7* 

(cMMf*-^ii«) *^fi£L/t:*jo. ma 

12a~l 2 dan (Ctl&ttSjOU 
-^■2t-T5) =£. Ill 3a~l 3d*sio01i^ 

~i 4dasi-5©ma^-7* (cn^i^-^4 

[0026] C©§Siy;l/-7 - B4-3©^StK3 

n. ^osioi^, — «rtflj©««ttfijisr»tt*. 

© 3 o©Sffi«S^^©*2g* 4S^fl5«* L r 

fc-D. *©4-3©«st*ffiai*tst»cc«L<a-,ri» 
5. #«ay^-^rt©— ajmiKraistiTi* 

Slfil la. 12a. 13a. 1 4 aK:«fc«3^fiS$n 
Sft3W^tt©««©«ia<!:jaja©*3tt. t?±*2 0© 
«ia4JSa©*3 49l/<tt-3'Ct>*. 
[0027] #«S^-^*JB«fr*«S» 1 
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£Wtt&t, mmi i a tmm 1 1 cirtirsiHc 
gi^nrfco, 1 rxo^omm (cti&mmfjv-y 
ioiliSi«) ^j&urfco, */c, mmi i 

btlSl 1 dtiSMTSl^g^^nrfcO, loo 

fflcoms (cn^ii^-^ i (ozmmmtTZ) £ 
-c$>z> 0 

[0028] sis^-^M-r-s 2 ^xomomm 

<DF*3, 1 0<Dffl<D^&a2$IJtSJ2§4 o a>^<D$ijai^E# 

fln$ns 0 oil ^s^-^ioiaii (®si 
utile) fcttwifflWEv i mm?fr-'72<D 
nil (m@ i 2 a <h i 2 c ) lazmmmK.v 2#, 

H@^;U-^3 (D 1 fflU© («& 1 3 a t 1 3 c ) ec« 
ftOflPWBEV 3*5. «fi^-^4©iai«ffi (®Bl 4 
at 1 4 c) tCttWa«EV4 3&«HiaiSnS. 

[0029] fir, mm^^-yi(02mmm (mm 
libtiid) tnm#)i>-z?2<D2ffinm (mm 1 
2 b 1 1 2 d) t mm ?)\s-y'3<D2 mmm (mmi 3 

b t 1 3 d) iSg^;W^4©2fi«i («S 1 4 b 20 

1 1 4 d ) -gttc-eutfji Ko«ff*5Epjnsns<t 

■Stir^Slld, 12d. 13d, 14dCCtt. » 

1—9 4^n^rc»&. 

[0030] */c, ±&Ltcmm^<Dmmz. 

2 0£2H@9yh3l+&fiCl*< H©^<DEPJjnmEV 1 % V 

2, V3, v4*im»K:»iarrh«j:i>. 0*0, £ 
»*teffiu ccD^a^n/cfi-^ccS^c^r$ijffli^4 o 

r»±f*2 0*S5£*±3*4yt*©»iJIBl«BEV 1 , V 
2, V3, V4*ft0lHU ttyWlOHW 

( i i a 1 1 1 c) t, mm?)i>-y' 2<d i rnmm (m 

mi 2 Sit 1 2 c) . «S^-^3©lJfi«g (1 3 
at 1 3 c) t, «ffi£0U--:/4<Dlfft*ffi (Sffil 4 
at 14c) K:EPflQ-rSCtK:<fcO, »±tt2 0*£je 40 

[ o o 3 i ] c<Dcfc ^ tern i iqsw-cw:. soispmjBE^Ep 
fin s tx z mm t # a f #ep jn £ tizmmzztmcm 

i&vxDUvtt'kv % v2ztj:t'<Dmm&^mm#z& 

■££Ct#-C#* 0 

[0 03 2 ]^CJ:1 JJBl/fci&lO*^ 50 
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i&g2 0°C. aflM5XRH©*ITPC, «x^xj5$ 
( 1 0 Ommx l 0 Ommxo. 7 mm) <D#^*K<D 

^0. 3 5mm*6M¥t^0. 3mmte#±T4 
Ci*«iBLfc. C<DH»K:;te<,>T. S^S^-^cd 
lffl«ffi^©*ffl©EPfln«Ett3 kVC, SSi^I/- 
^©23B««K:tt*o#^ h*afflnufc. 

[0033] yc«c % #»m©*2 jotwcco^Tttwr 

J»*5VT. C<DHKl*5l>T. 1 1 0ttB£-¥\ 111a 
-1 1 1 j , 1 12a-l 12f, 113a — 113 
j, 114a-114ftt«S, 19 1-194^fi 

[ 0 0 3 4 ] X h y 9 llla-lllj, 
1 12-1 12f, 1 13a-l 13 j, 114a— 1 
1 4 f«, »ljKS«OJ:^(c, 4o©y;i/-^K:»36> 

mr^o, ettssje^i io©±fc»jiss 

tin**, ssi i ia— i i i j^sa^i/ 

-^l*»J5Rbr*$0. ^ffil 1 2a-l 1 2 f 
50l/-:/2 m@ 1 1 3 a- 1 1 3 j #«fiy;b-:/ 
3£, ^Sl 1 4a-l 14 f #»ffi^-:/4*7&fi£ 

bt^s. ««y^-^itt*s^i/-7 r 3tHii;»tt 
srurfco. mm?)i<-7'2ittmm#)i'-y'4±mcfe 

[0 03 5] t©4o©««yjU-:/&c<fcOJ&£3ftS 
S*JK<*CD^ffiCDS2t^20r>S$«, 8LLf*©fiiBt 

co o 3 6 ] o*o. mm^-yi £Wct&t, « 

illla, 111c, 1 1 1 e, 1 1 1 sr. 1 1 1 i 

ttSffixra^ecsttstiTfco, ma^-^Koitt 
«s*»fljur*jo, */c^ sei lib, i i i d, 
i i i f , i i i h. 1 1 i j tzmm-cm^cmffizft 
r*$o, ss^-^i©2)fflmffi%^Lrtr^ 0 ^ 
S^;i/-^2, 3, 4tcoc^r*>i^1llr^)6 e 

[0037] acfc % mimmmtmm^ sis^- 

y'ZBf$,-?Z> 2 oo^O^CDrt, 1 ocDffiom»c« 
(Ctt««:^n#jUh3&SEPaiSti«. o*0, «ffi^;l/- 

^ i (D i &mm (mm ilia, iiic, iiie, 

1 1 1 ff, 1 1 1 i ) MZfflfflmEV 1^, Wfi^l/- 
^201ffl«fi(Sfil 12b. 11 2d, 1 12f) 

tc tefflfflmsv 2&. mm - y 3 <o 1 ( ii 

113b, 113d, 113f, 1 13h, 113 j) 
tC»»Jffl«JIV3*«. mS^l/-^4©lfflSg (S® 
114a, 113c, 113e) (Ctt*JISI«EV 4*SEP 



9 

[0038] ^ir 4 mm#^-y' i (D2mmm (mm 

1 1 1 b % 11 Id, 1 1 1 f > 1 1 1 h % 1 1 1 j ) 
«ffi^I/-^2<D2ll«ffi («ffil 1 2 a. 112 

c, 1 1 2 e) £, «ffiyjU-^3CD2««e («ffi 1 
13 a, 113c, 1 1 3 e, 113*. 1 1 3 i ) 

^i^-7 , 40211i(lll 14b, 114 

d, 1 1 4 f ) frtt*, mtC-tzu^KDmBE^EPJPSti 

[0 03 9 ] C©<fc5CC»23afcWCW\ tfttttJ&R-C 

«EiH2P#;i/h%5s«:EPSn-rscicc<to v sen 

ft) cc*5WS«7c#^©PW4*, li^-7-2i^ 

& SOU- ^ 4 **JjfcT S«ffi»«*|Sl >E>C 

9. Sfcfrft (B3fc*i»*±T*ft> Cc*$»4«5n*^ 

[0 04 0] *»58©»3KS»ff|K:o^t:tt98 , r 
4. H4tt*»M(D»3*Jk«*^«W»-*>IBi»#* 

0-C£>£ e H4Cc*5i,»r, 2 1 0ttB5&f\ 2 11-2 
14, 211aa-211ae, 2 1 1 b a — 2 11b 

e, 21 lea — 21 Ice, 2 12aa— 212a 
e, 212ba— 212be, 2 1 2 c a — 2 1 2 c 
e, 213aa — 213ae, 213ba— 213b 
e, 213ca — 213ce, 214aa— 214a 
e, 214ba — 214be, 214ca-214ce 
Itnm, 2 9 1-29 4tt^fi-fe>^^ltl> 

[0 04 1 ] mm2 1 1 a a-2 1 1 a e, 211ba 
— 211 be, 211ca-2 11cettai-CSUC 

^@2 1 2 a a — 2 1 2 a e, 2 12ba— 2 12 
be, 2 1 2 c a-2 1 2 c e Bilt?il^«»3 

n, $mmKV2 (mmtai,) m®2 1 

3aa — 213ae, 213ba — 213be, 213 
c a-2 1 3 c ettlffitSt^ftUStl. «»«EV 
3 (H^ttL) HS2 1 4 a a-2 1 4 

ae, 214ba-214be, 214ca— 214c 

[004 2] MCC % «HP«<D**2 1 1-2 14W 

Hfn^ii/h^Epansnsseoffiai 

9K&ot^4 B C<E>@5&?-2 1 0*fflC^ *0ffl«E 
VI, V2, V3, V4*#gtt^R:$iJffl)-r4CiK:J: 
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[0043] 'Xtt&w<Dm4mMMic~oi>xmM? 

311a-311d, 312a-312d, 313a- 
3 13d, 3 1 4 a — 3 1 4 d^mg, 3 9 1—39 4 

io [0044] comAmmm-ci*. »±»ti,xpmvi 
x**jbi>*. -ec-c\ @^3 i oco±ccff^$nr 

H5&F-1 0 (B2#l) iraa-C**. 

[0 045 ] CCD 2 OCDffiCDm^CDrt , 1 oOfflCD^® 
20 K&i^c-fe'a*";!/ h^EPflnSti, m*)<D 1 ocoffl<7)m@ 
fctt*0!8»II^EPJ!ra3n4J:5fc«c-Dri*4 o ■& 

tC^lg3 1 la, 312a, 313a, 314a 

r^4 0 

[0 04 6 ] ft*?, ±El/yfc»HB»«^6*4S6dl« 

±<d 4 flfgf r#±f*cc.^*. h n wai L/ few, 
s 4 &c 3 «»f r wt* *$wr £ jew 

fl* 6 ft £ »±^»«» JJft«©HST-©«S«Jft2Sl 

[0 04 7] S6^C^r, 4 1 0(ii£^, 411a 
-4 lid, 4 12a -4 1 2 d, 413a -4 13d 
4 9 1-4 9 3 ^ym/K&fnLXl,* 

»±<*CCfHK©3«W'C»±**IWW-rtitfJ:C> 
40 Or, «&«^r4^%09 (^5#M) CD4o(D^-7* 

[0 048 ] C©H3e-^4 1 0 ssT-omstc 

^3h&«wiEtinnccMirr s c t jc i o , n 

ffUh3tt&C£4srfrS. «c*j, ±El/te*4|8»«R 
«©3^tt*. W 2 j|*«t»3 gCCK^»fc 
50 [ 0 0 4 9 ] S fc, ±fBOm 1 »Sfe^I-^ 5 



u 

ac>„ 

[0050] ik. iiBojn i mmm-ms mmmx 
-msmnmias^x. ■gic-eaioi'b&wmztizw. 

UK, -fe*a#;u h-c«&<,>— S©mE£EPttJ-r-5c£# 

[0051]**:. ±is©^ i mmm^mAmmmick 

1. V2, V3. V4CDrt. 2o©8slJ®mE©&14<!:l, 

zm&zm^tuxjm. wliz. mwss.v i <tv3© 

g14£0TiE£. $)JiaimBEV2iV4©ffitt<!:L.-Cft* 20 

— S©*' + 2> ?X&± Ltcm. ??±&©^{i£-fe' a tf.O' 

h K«-o C t #T # 5 <£ 5 tea -S . 

[0 05 2] HK. ±tfi©!& 1 HJfe#I~S?l 5 USSfflttfc 
or. ^cc#a#;uh#EP7jn3ti.2,m@K. ffllffiiSEi 
^^©mE^Epjra-r-scitf-e**,, ogo. *^ 
b^©s i mmm (0 2 ) uxmrnt z> t . 

tt>\/--? 1 ©2ffl^@ (mg llbilld) 

^e-v 1 £. m@ sou— y 2 © 2 ss^s 1 2 b 

tl2d) KttlW»«BE-V2*. 18^-^302 30 

mmm (mm 1 3 b i 1 3 d > K«3HjfflJiiE- v 3 

mffii/;U-7*4©2ffl^S (111 4 b£ 1 4 d) CCtt 

ww*E-v4*ispffl*sc 4. cntc^o. 

r?±{*©m&«-fe'a^;Uh?:^ciK:a:-5. 
[ 0 0 5 3 ] fcfc. ±f2©m 1 ^WI~^5II^Wc*j 

m^x^tc*) . sfcm@©a5:tt«-c#-sc<t«# 

5$T-fcai>. _tiE©flll. 2. 4. 5SWfeP!l-C 

«. S^-^*^)STSmS©BS^SC>K:^L-^lg 40 

[0054] ik. iMzmzmmrnxu. &>/)i-7ic 
is^xmmms.mm s tizmm f&ic-ev -#>\, h *sep 
m3ti2>m&<DM%fimL^m£tzm7HLfctf. nas 

®fgK^&C£an?££C<!:«#5£-C4>ai,>„ 
ULhB£JMWcn£;£ ft* ^©TtiJi < . *^©©g 
CcS-T5l>Tg*©^f5rtinIfcg-C&9. -ttl 6 **»W© 
ffiH*>6g^-rS*>©t?B!fe«r». 
[005 5] 

[HIB©^] Jilt. «*BIK:tMli/fcJ:5(c. ##693 K 50 
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a#)\sh$:$micWlJa-?ZCtlcJ:K). ^aS^E^EP 
tt3ti£*m©<ftft£tt£<J&JiKU SLfc* <«fK. 

K.m->xm^nn*&£.2&2>ct&x&2,. 

[0056] CtltCt 9 . #±f*£5SB#Rg-C8Lh$t!-S 
C £ # pJffi-C«, £ £ Rl$ K . ??±PM14-^±^©2c5Ett 
£iSit>3t Sfc. C©«fc5tt. SgR8©g& 

< ft6 c t ic J: o . #±«o6J*©*T#iSi«:r 
[0 05 7] cnKJ:t), iOlflfiflK. SfHJSPttJ: < &M 

t>i^^^±.w<Dimm^.n^^ct^x^i,. t 
fc. a** vte£(ommmw.*m^xi3 : 7xmi:£*i$ 
ntix&.kZiitcVimxffim-rzm'i}* s«fibt»±s 

1fSCi*lpJSg-C*»). IK, TK^fSjKfcWa^TC* 
^©H914*|nJ± 3 If 5Ci*-C# £©-?. ^itiie?: 
±lfSCi*ir#. ^iM^^7-A©5a^^S?:iSd?) 

[005 8] C©«£ *} K, ^HJ«^^tS^. jfca?* 

[an *mwm i 

[02] xmiom i ntttt£^-riittft*ttiKtt«»6 

[03] *%Bfl©m2H]5tW5:m-riim^i^»*^ 

[04] *»w©» 3 9mm&fr;-?m w&'pmBftfr <=> 

[05] *^HJ©^4»SM?:^Tifm<*-?>ii^»*^ 

[06] ^^©^5nss«f^-r^m^iffim^6 
*7f<-$mxibz>. 

[07] ^©S^i^SCSST-O^ffiffiC^ffiB 

[08] u*<Dwmn-±.mMx<Dwmm*m\.>xm>& 
■a-sj&^K:^ s ti sm^^i^a®©^©^. 
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[0 9] fi£3te(Df|lI?2±^gfc: & srstt^tfitttto 

So 

10, 110, 210, 310, 410 

2 0 »±* 

3 1, 3 2. 3 3, 3 4 ^GHz>tf* 
40 
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*4a-14d, 11 
f , 113a-ll 
-2 14. 2 11a 
1 b e, 2 1 1 c a 
a e . 2 12b a — 
e, 2 13a a — 2 
e. 2 13c a — 2 
e. 2 14b a — 2 
e. 3 1 1 a-3 1 
a-3 13 d. 3 1 
d. 4 1 2 a-4 1 
9 1-94. 19 1 
-394. 49 1- 
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1 a-1 1 

3 j . 11 
a-2 1 1 
-211c 

2 1 2 b e 
1 3 a e, 
1 3 c e, 
1 4 b e. 

1 d. 3 

4 a 

2 d 

— 19 4 
4 9 3 



1 

-3 1 
4 1 
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1 j . 1 1 2 a- 1 1 2 
4 a- 1 1 4 f, 2 11 
a e. 2 11b a — 2 1 
e . 2 1 2 a a — 2 1 2 
. 2 1 2 c a— 2 1 2 c 

2 1 3 b a-2 1 3 b 
2 1 4 a a — 2 14a 
2 1 4 c a — 2 14c 

2 a-3 1 2 d. 3 13 
4 d. 4 11 a — 4 1 1 

3 a — 4 1 3 d M% 
2 9 1—2 9 4. 39 1 



lla-lld. 12a-12d. 13a-13d, 1* 
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